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CHAPTER  I 

INTRODUCTION 


INTRODUCTION 


The  purpose  of  this  report  is  to  document  In  detail,  the  methods 
used  In  the  collection,  editing,  expansion  and"-analysis  of  travel  survey 
data  for  the  Butte  Urban  Transportation  Study-Areao  ' The" work  elements 
covered  in  this  report  were  accomplished  during'the  time  period  begin- 
ning with  the  initiation" of  the  Study  in  July,  1970  to  July  31,  1972« 

Major  benchmarks  in  the  progress  of  the  Study  to  this  time  are 
as  follows: 

Spring,  1970  - Montana  Department  of  Highways  at  the  request  of  the 

Butte-Silver  Bow  County  City-County  Planning  Board”1nitiates  steps 
to  carry  out  a transportation  study  for  the  Butte  Urban  Areao  It 
is  agreed  that  the  City-County  Planning  Board  wiTT  provide  existing 
land  use  data,  a future  land  use  plan,  and  population,  economic 
and  employment  projections  as  input" into  the  Study.  The  Department 
of  Highways  agrees  to  collect  area  travel  data  and  to  carry  out  the 
necessary  data  processing  and  analyses  to  produce  a recommended 
1990  Major  Street  and  Highway  Plan. 

July,  1970  - Montana  Department  of  Highways  begins  field  work  on  travel 
surveys. 

February,  1971  - Montana  Department  of  Highways  completes 'field  work  on 
travel  surveys.  Manual  editing  and  coding  of  travel  survey  data 
begins. 

Fall,  1971  - Keypunching  and  verfication"of' travel  survey  data  begins. 
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March,  1972  - Keypunching  and  verification  of  travel  survey  data  is  com- 
pletedo  Montana  Department  of  Highways  contracts  with  Clete  Daily 
and  Associates  to  complete  remainder  of  the  Study'by  March  22,  1973 
(12  months )o  An  interim  time  of  four  months  is  specified  in  which 
an  assignment  of  future  traffic  to  the' existing' plus  committed 
system  will  be  comp  let ed„ 

The  development  of  a transportation  plan  for  the" Butte  area  is  the 
first  step  in  the  continuing  transportation  planning  process.  Following 
publication  of  the  transportation  plan  by  the  consultant,  other  reports 
may  be  prepared  by  the  Montana  Department  of  Highways  or  other  agencies 
to  reflect  the  population  and  employment  trends,  A series  of  five 
Tech-Plan  Reports  will  be  prepared  to  document" the  study  methods  and 
findings  of  this  first  step  in' the  transportation  planning  process.  The 
work  activities  to  be  covered  in  each  report;  are  as  follows: 

Tech-Plan  Report  1:  Travel  Surveys 

- For  outline,  see  TABLE  OF  CONTENTS  of  this  report, 

Tecfi-PI an  Report  2:  Base  Year  - Traffic  Assignment,  Trip  Generation, 
Gravity  Model  Calibration 

- Development 'Of  1970  Network 

- Traffic  Assignment  to  1970  Network 

- Base  Year  Trip  Generation  Variables 

- Development  and  Analyses  of  Trip  Generation  Equations 

- Gravity  Model  Calibration 

Tech-Plan  Report' 3:  Forecast  Year  - Land  Use’ Distribution,  Trip 
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Generation,  Traffic  Assignment  to  E+C 

- Forecasting  Procedures 

- 1990  Land  Use  Distributions 

- 1990  Trip  Productions  and  Attractions 

- Development  of  Existing  plus  Committed  Network 

- Traffic  Assignment  of  1990  Trips  to  the  Existing  plus  Committed 
Network 

Tech-Plan  Report  4:  Supplemental  Studies  - Parking,  Transit,  and  TOPICS 

Tech-Plan  Report  5:  Testing  and  Analyses  of  Alternate  Systems 

- Development  of  Alternate  Systems  for  1990 

- Traffic  Assignments  to  1990  Alternate  Systems 

This  report  deals  with  the  Travel  Survey  phase  of  ttie  Study,  This 
pha.se  has  been  divided  into  seven  work  elements  which  are  covered  in 
detail  in  Chapters  I!  through  VIl, 

Chapter  II  lists  detailed  definitions  for  the  technical  terms  which 
are  used  throughout  this  and  subsequent  reports. 

Chapter  III  was  prepared  by  the  Montana  Department" of  Highways, 
Planning  Survey  Division,  the  agency  in  charge' of  data  collection.  This 
chapter  outlines  the  procedures  used  in  selecting  the'samples  to  be  inter- 
viewed and  procedures  followed  in  conducting  the' travel  surveys. 

Chapter  IV  covers  the  procedures  used" by  the  consultant  to  edit  the 
travel  survey  computer  data  cards  to  check  for- data'  collection,  coding 
or  keypunch  errors. 
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Chapters  V and  VI  out^1ne~the  procedures“aS'ed“to*de?e1op  expansion 
factors  used  to  concert  the' various  sufvey"data'to'"total  vehicular 
travel  datao  Expansion  factors  were'cross'cheeked'asTng  independent 
population  and  household  datao 

Chapter  VII  describes  the  screenline  checks  which  were  used  to 
compare  the  travel  survey  data  with  actual  ground  counts  taken  during 
the  data  collection  periodo  The  methods* used"  to‘ adjust  the  travel 
survey  data  are  outlined  in  detail  o'  Zone  to* zone  trip  tables  tabu- 
lated from  the  adjusted  1970  travel  data  are  shown  in  Appendix  Ao 
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CHAPTER  II 

DEFINITIONS 


DEFINITIONS 


Throughout  the  transportatlon'pTannting  process  and  in  subsequent 
reports,  certain  terms  will  be  used  to  refer' to  activities  and  elements 
of  the  studyo  Many  of  these  terms" have  a'unique  mean1ng~for  this  par- 
ticular studyo  To  clarify  the  meaning  of  these  terms,  a glossary  of 
definitions  has  been  prepared„  Terms  are  listed  in  alphabetical  order 
to  facilitate  referenceo 

Base  Year  - Year  1n  which  Travel  Surveys  were  conducted  - 1970, 

Butte  Urban  Transportation  Study  - Surveys  and  analyses  of  existing 
and  future  vehicular  travel  on  the  street  and  highway  system 
serving  the  Butte  urban  area„  The  end  result  of  the  Study  will 
be  a plan  for  developing  a street  and  highway 'system  capable  of 
meeting  1990  travel  needs c 

Census  Data  - The  1970  census  information  as  compiled  April  1,  1970 
by  the  United  States  Bureau  of  Census » 

Cordon  Line  - An  Imaginary  line  delineating  the  'Butte' Urban  Transport- 
ation Study  Area,, 

Data  Edit  - The  manual  or  computer  cheeking  of  data' to  determine 
val idityo 

Dwelling  Unit  - Living  quarters  occupied  or  intended  for  occupancy  by 
a household  or  by  a person  living  alone  or  by  a' group  of  persons 
living  together = It  may  consist  of  one' or  more  rooms o If  a 
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single  room,  it  Is  a dwelling  unit  If  it  has  one  or  more  of  the 
following : 

L Separate  cooking  facilities 

2o  The  only  living  quarters  in  a structure 

3.  A one-room  apartment  1n  an  apartment  house 

If  a group  of  two  or  more  rooms,  it''is  a dwelling" unit  if  it  has 
one  or  both  of  the  following: 

1„  Separate  cooking  facilities 

2o  A separate  entrance,  either  directly  from  the  outside 
or  from  a common  hall 

External  Surveys  - A portion  of  the  Origin  - Destination  Travel  Survey 
conducted  at  the  cordon  line  to  determine  travel  data  by  inter- 
viewing motorists  at  each  major  vehicular  crossing. 

Forecast  Year  - Future  year  for  Transportation  Plan  - 1990 

Internal  Surveys  - A portion  of  the  Origin  “ Destination  Travel  Survey 
including  the  home  interview  survey,  track  survey^  and  taxi  surveyo 
Data  regarding  household  characteristics  and  travel  by  local  ve- 
hicles was  collected  by  these  surveys. 

Origin  - Destination  Travel  Survey  - A series  of  five'(5)  interview 
surveys  conducted  in  the  Butte  urban  area  to“ determine  the  origin 
and  destination  of  trips  made  by  vehicles  passing  through  the  area, 
vehicles  traveling  within  the  areaj'and  trips  made  by  trucks  and 
taxis. 
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Screenline  - An  Imaginary  line,  usually  1ocated"along  a major  geograph- 
ical barrier  such  as  a river  or 'r-aflroad' track,  splitting  the 
study  area  Into  two  partSo  Traffic  classification  counts  - and 
possibly  interviews  - are  conducted' along  this* Tine';  The  actual 
vehicular  crossings  are  compared  to' those  calculated  from  the 
interview  data  as  a check  of  the  Internal  survey  accuracyo 

Traffic  Analysis  Zone  - A portion  of  the  study  area,  delineated  for 
land  use  and  traffic  analyses  purposes^  It  may  be  a subdivision 
or  the  study  area  used  for  conducting'the  data  collection  phase 
of  study  or  the  analyses  of  specific' details  pertaining  to  the 
study,  such  as  trip  productions  and  attractionSo 

Travel  Survey  Data  Cards  - Data  processing  cards  containing  the  data 
collected  by  the  five  travel  surveys o The  cards  are  referred  to 
by  the  following  identification  numbers: 

Card  #1  - household  characteristics' from'the'home  interview 
survey  0 

Card  #2  - trip  data"' from" the  home' interview  surveys 

Card  #3  - trip  data  from  the  external  survey,, 

Card  #4  - trip  data  from' the  truck  survey. 

Card  #5  - trip  data  from  the  taxi  survey. 

Trip  - The  one-way  travel,  by  a single'mode" of-travel", "between  a point 
of  origin  and  a point  of  destination. 

Trip  Destination  - The  end  point  of  a trip. 
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Trip  File  - A record  contdining  a listing  of  all  internal  and  external 
trips  for  the  Butte  metropolitan  tfa¥el  study  area„ 

Trip  Origin  - The  beginning  point  of  a tripc. 

Trip  Purpose  Stratification  - Trips  from  the^Origin  - Destination  Travel 
Survey  have  been  categorically  classified  according  to  trip  purpose^ 
Three  classifications  are  used  - home  based  work  (HBW),  home  based 
other  (H60)  and  non^home  based  (NHB)„  Fufther  explanations  and 
examples  follow: 


HBW  - A trip  made  for  the  purpose  of  going  to  or  leaving  work, 
with  at  least  one  trip  end  at  home„ 


HOME  WORK 


Employee  proceeds  from 
home  in  zone  A to  work 
in  zone  B at  7:30  am, 
and  reverses  course  at 
5:30  pm. 

Result:  2 HBW  trips 


HBO  ~ A trip  made  for  any  purpose  other  than  work,  with  at 


least  one  trip  end  at  home. 


HOME 


NHB  - A trip  made  for  any  purpose,  with  neither  end  at  home, 

.SHOPPING 

Trips 'between  zones  A 
and  B and  A and  C re- 
present four  HBO  trips. 
Trips  between  zones  B 
and  C represent  two  NHB 

ipSo 


RECREATION 

Trip  Table  - A matrix  showing  the  number  of  trip  interchanges  between 


each  pair  of  sections,  districts,  traffic  analysis  zones,  or  other 


subdivision' of  the  study  ared„ 


Zone  Centroid  - An  assumed  po1nt"1n'a  dTStrlct'Oftrafftc  analysis  zone 
that  represents  the'center'  of  actlvity  and'the'origfn'  and  destin- 
ation of  all  trips  to  or  from  the  zoneo 
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CHAPTER  III 

METHODS  AND  PROCEDURES 
USED  FOR  CONDUCTING 


THE  TRAVEL  SURVEYS 


METHODS  AND  PROCEDURES 
USED  FOR  CONDUCTING 


THE  TRAVEL  SURVEYS 
EXTERNAL  ORIGIN  AND  DESTINATION 

Interview  Stations 

Eight  roads  and  highways,  seven  of  which  are  on  the  Federal  Aid 
Highway  Systems,  connect  Butte  to  the  surrounding  part  of  the  State, 
Interview  stations  were  located  on  six  of  these  roadways  at  points 
along  the  external  boundary  of  the  study  area.  Traffic  at  these  six 
stations  amounted  to  98,9%  of  the  total  traffic  on  all  road  crossings 
of  the  external  cordon  line.  In  relation  to  the  urban  area,  these 
SIX  interview  stations  were  located  on  Interstate  15  to  the  northeast. 
Interstate  90  to  the  southeast,  UoS„  10  to  the  southeast,  FAS  393  to 
the  south.  Interstate  15  ana  90  to  the  west,  and  FAS  276  to  the  north- 
west, Because  of  very  Tight  traffic,  a cordon  crossing  on  FAS  440 
leading  to  a rural  area  southwest  of  town  and  a crossing  on  old  U,S, 

10  to  Rocker  were  eliminated  as  interview  sites. 


Schedul inq 

Interviewing  at  these  six  stations  was  distributed"over  ten  work- 
ing days  between  July  29  and  August  11,  1970,  and  when  working  at  low 
volume  stations,  the  interviewing  crew  was  split  so  that  two  stations 
were  covered.  This  was  done  for  both  work  shifts.  Morning  shifts  were 
from  6 a,m.  to  2 p,m,°,  afternoon  shifts  were  from  2 p,m,  until  10  p,m, 
or  darkness.  The  schedule  was  arranged  so  that  a morning  and  afternoon 
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shift  for  a given  station  fell  on^the'same  day  of ' the  week' for  two  con- 
secutive weeks  0 

Procedures  and  Quality  Control 

All  outbound  traffic  at  each  station  was  interviewed  except  for 
short  peak  hour  periods,  when  "stored"  vehicles  were  intentionally  flag- 
ged through  several  stations  without  interview;'  In  this  circumstance, 
the  "stored"  vehicles  would  be  flagged^through,  then  interviewing  would 
resume  and  continue  until  the  number  of' "stored"  vehicles  would  again 
become  excess ive„ 

The  regular  Interviewing  staff  for  the  Butte  external  study  con- 
sisted of  five  interviewers  - college  students  hifed"for  the  summer  - 
and  one  permanent  status  field  superviser. 

Quality  control  during  the  interviewing  consisted  of  editing  com- 
pleted interview  sheets,  informing” the  interviewer 'of  errors  and  incon- 
sistencies in  his  work,  monitoring  at  random  the  telephone  interviews 
and  seeking  immediate  corrective  actions  as  necessaryo  ' Though  the  inter- 
viewers had  received  earlier  training  and  some  had' previous  experience 
in  origin  and  destination  surveys,  one  of  "ttie*  lower  "volume  stations  on 
the  Butte  external  cordon  was  scheduled  for  the  f1rst''day*s  interviewing 
to  give  the  supervisor  time  to  observe  and  talk  with  individual  inter- 
viewers » 

The  only  significant  weather  problem  for  the  Butte  external  inter- 
viewing was  a rain  and  thunderstorm  during  the  afternoon  shift  of  August 
8,  at  the  station  located  on  Interstate  15' northeast  of  Butte„  The 
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station  was  closed  for  several  hoars "and  intepfiews  were  taken  at  a later 
date  for  the  hours  missedo 

THE  INTERNAL  DWELLING  UNIT  SURVEY 

Sample  Selection 

The  dwelling  unit  universe  for'thelnternaT  survey  of  the  urban 
transportation  study  was  a land  use  parcel" Itstlng-supplied  by  the  Butte 
City-County  Planning  Boards  This  listing,  printed  by  computer,  was  based 
on  a sidewal k-windshield  survey  made  in  the  spring  and”summef  of  1968. 
Although  the  listing  appeared  accurate" for" the  period  when  it'was  compileds 
it  was  somewhat  out  of  date  when  used  preparatory  to  the“home  interview 
operation  in  the  fall  of  i970o  Many  buildings  - whole  city  blocks  in  some 
cases  - had  been  demolished  in  the  two' intervening  years.  A June,  1969 
aerial  photograph,  the  most  recent  one  then  available,  was  used  prior  to 
sample  selection  to  eliminate  demolished  buildings' from'the'parcel  listing 
in  selected  uptown  areas  where  the  heaviest  demolition' had  occurred. 

Later's  during  the  home  interviewing  operation, 'it' became'apparent  that 
many  additional  buildings  had  been  demolishedintheiS  months  from  the 
time  the  photo  had  been  made. 

A 20%  sample  was  then" drawn  from'dwelling  untts'ldentified  on  the 
parcel  listing,  based  on  sample  rates  in  the  FHWA  “Manual  of  Procedures 
for  Home  Interview  Traffic  Study",  October  1954,  as  updated.  Two  ran- 
dom numbers  equal  to  or  less' than  ten  were  drawn  for  each' major  planning 
district  within  the  study  area.  Using  these  random  numbers,  every  5th 
residence' was  then  listed  by  district,  block,  parcel,  and  dwelling  unit 
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numbers o Each  sample  household~was  then  located' and  marked  on  an  excel- 
lent, well  detailed  set  of  land  use  maps'from 'the-City-eounty  Planning 
Boardo  These  land  use  maps  had  been  prepared  4n  a manner  highly  cor- 
related to  the  land  use  computer  listing o The  associated* street  address 
for  each  sample  was  then  entered  on  the  sample 'lists » These  addresses 
were  later  cross  checked  during  the  home  interview  operation  with  mailing 
addresses  of  electricity  customers  of  the  Montana  Power  Company,  This 
cross  check  was  valuable  because  the  electric  meter  records  indicated  - 
on  a reasonably  current  basis  = whether  a meter  was  in  use  or  had  been 
disconnected  at  a particular  dwelling  unit.  Later,  in  a field  check 
operation  during  the  home  interviewing,  it  was  then  determined  whether 
the  "disconnect"  was  vacant  or  demolished. 

During  the  sampling  procedure  it  was  observed  that  dwelling  unit 
information  relating  to  the  larger  apartments,  residential  hotels  and 
low-cost  housing  developments  was  not  included  on  the  city-county  plan- 
ning board  land  use  listing.  These  large  multiple  residences  were  elim- 
inated from  the  main  dwelling  listing  and  were  placed  on  a separate  list. 
Later,  during  the  interviewing  of  the  main  dwelling' sample,  these  places 
were  field  listed  and  were  grouped  into  a separate,  supplemental  dwelling 
unit  universe.  This  supplemental  universe  was  then  sampled  in  a manner 
identical  to  the  earlier  sampling  of  the  main  universe. 

Study  Publicity 

The  local  newspaper,  radio  and  television  stations  gave  good  cover- 
age to  the  urban  transportation  study.  Brief  radio  and  television  ad- 
vertisements were  also  carried  by  the  radio  and  television  stations  on  a 
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public  service  baslsc  The  study  supervisor  felt  ttiat  some  additional, 
paid  commercials  would  have  been  helpful' to  the'  overa11  study  effortc 

In  addition  to  the  public  information  effort',  a letter  of  notifi- 
cation was  also  sent  to  occupants  of  sample  resldenceso  This  letter, 
signed  by  the  Mayor  of  Butte  and  the  Chairman' of  the  City-County  Plan- 
ning Board,  informed  the  occupants  of  the  approaching  Interview  and 
asked  them  to  keep  a record  of  trips' made  on  a specified  weekday  on  a 
"travelog"  which  was  endosedo  This  mailing  campaign  was  carried  out 
by  the  study  staff  on  a semi-weekly  basis  in  addition  to'regular  inter- 
viewing dutieSo  The  timing  of  the  mailings  was  quite  critical  as  postal 
sorting  and  deliveries  turned  out  (in  previous  tests]  to  be' somewhat  er- 
ratic timewise.  The  letters  could  not  be  mailed' too  farin  advance  of 
the  travel-date  or  the  recipients  would  misplace  the  letters  or  forget 
to  keep  tne  travelogs.  Amving  too  late,  the  letters  would  be  of  no 
use  and  would  be  a possible  source' of  embarrassment. 

Almost  all  people  wno  were  later  interviewed  were  aware  they  had 
received  the  letter;  an  estimated  90%  read  the  letter;  and  about  40% 
also  made  some  use  of  the  travelog. 


Since  the  interviewing  was  largely  by  telephone,' a third  sheet  en- 
closed with  the  letter  and  travelog  was  soon  found  to  be  helpful.  Many 
residences  in  Butte  have  unlisted  numbers  and  others  have  family  members 
who  work  odd  shifts  of  the  day.  This  sheet  asked  these  people  to  call 
the  interviewing  office  at  their  convenience  between  8 a.m.  and  9 p.m. 
to  have  their  interview  taken,  and  a memberof  the  study  staff  was  pre- 
sent at  all  times  for  these  calls.  Approximately  100  of  these  odd-hour 
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Interviews  were  taken,  so  the  sheet" was  considered  a* definite  assistance. 
No  record  was  kept  of  the  total  number  of'onilsted  numbers. 

Interviewer  Selection  and  Training 

Six  women  telephone  Interviewers  were  selected”at' the  beginning  of 
the  Butte  study  from  a 1 1st  supplied  by  the  Personnel' Section,  Montana 
Department  of  Highways.  These  women  carried  a major' responsibility  as 
they  later  completed  a major  portion  of  the' internal  area  dwel 1 ing  unit 
Interviews.  Based  on  returns  from  the  quality  control  operations,  as 
well  as  supervisory  evaluation,  these  sixwomen  became" good  to  excellent 
interviewers. 

Six  men  field  interviewers  ~ a' maximum  of  four  at  any  one  time  - 
and  one  woman  telephone  interviewer' were  eventually  hired  from  prospects 
who  had  been  initially  screened  by  the  Butte  office' of  the  Montana  State 
Employment  Service.  The  field  workers  selected  were  all  young  men  under 
25  years  of  age,  and  several  were  students  at  Montana  College  of  Mineral 
Science  and  Technology. 

Training  consisted  of  several  hours  of  formal  instruction,  which 
was  rapidly  followed  by  practice  interviewing.  The  women  responded  very 
well  to  actual  interviewing  followed  by  short  sessions  in  which  various 
experiences  were  shared  and  discussed.  These  questions  were  organized 
on  a daily  basis  for  the  first  several  weeks  and  were  later  cut  back  to 
one  a week  as  proficiency  and  understanding  increased."  Actual  telephone 
interviewing  began  on  the  second  day  of  employment. 
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Interview  Procedure^ and' Quality  Control 

The  main  internal  survey  for  the  Butte' Urban” Transportation  Study 
was  a telephone  interview  procedure,' supplemented  with''f1e1d  interviews. 
About  75%  of  the  interviews  were  taken  by  te1ephone"and~ the  other  25% 
were  taken  1n  person  at  the  dwelling  unit. 

All  samples  were  originally  assigned  to  a telephone  interviewer 
who  then  called  until  the  interview  was  completed  or  unit!  it  was  estab- 
lished that  1)  the  occupants  of  a sample  residence  could  not  be  con- 
tacted by  telephone  during  the  interview  hours,  2)  the  occupants  had 
no  telephone  or  3)  someone  1n  a nearby  residence  thought  the  sample 
address  to  be  vacant  or  demolished,  A telephone' interview  was  considered 
complete  only  in  the  event  the  occupants  of  a sample  residence  had  been 
questioned  and  the  interview  had  been  examined' and  passed  by  a supervisor. 
If  an  interview  had  not  been  completed  due  to  one  of  the  reasons  listed 
above,  it  was  then  assigned  to  a field' interviewer , who  completed  the 
interview  or  verified  the  final  survey  status  of' the  dwelling  unit. 

Quality  control  procedures  were  extensive.  Including  manual  edits, 
re-contacts  and  entire  re- interviews.  If  a "completed"  interview  was 
not  complete  1n  some  regard  in  the' initial  inspection,  it  was  generally 
handed  back  to  the  same  interviewer  who  then  recontacted" the  people  at 
the  sample  residence  and  attempted  to  finish  the  interview.  If  this 
re-contact  was  not  successful , the  people  having  refused  or  otherwise 
unable  to  cooperate,  a supervisor  then  telephoned  the  residence  or  the 
interview  was  referred  to  a field  interviewer,  depending  on  circum- 
stances, Due  to  the  unusual  conditions  which  existed  in  the  uptown 
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area,  including  the  large  number  of  vacant  and  demolished  buildings, 
and  the  large  number  of  elderly  and  retired  people,  the  study  super- 
visors felt  that  interview  forgeries  were  a definite  possib1lity„  With 
this  possiblity  in  view,  most  telephone  Interviews  which  indicated  one 
of  these  situations  were  field  checked  by  a field  interviewer,  and  the 
field  interviewers  were  randomly  checked  In  turn  by  study  supervisors. 


In  terms  of  completed  interviews,  numerous  recalls  were  made  by 
supervisors  and  field  interviewers  to  check  unusual  conditions,  espe- 
cially the  situation  of  no  reported  work  trips,  or  the  situation  of  a 
large  family  with  few  reported  tripSo  One  day’s  output  of  each  tele- 
phone interviewer  out  of  each  two  week  period  was  randomly  selected 
for  supervisory  checks  or  complete  field  re-interviews  under  the  pre- 
tense of  "misplaced"  interviews.  All  checks  of  this  nature  were  made 
on  the  same  interview  date,  or  on  the  first  work  day  following.  Ap- 
proximately 270  interviews  selected  by  this  random  procedure  were 
either  intensively  checked  or  completely  re- in ter viewed.  This  was 
about  10%  of  all  sample  residences.  Hours  of  work  for  the  telephone 
interviewers  were  10  a,m„  to  2 p,m,  and  3:30  p,m.  to  7:30  p,mc  Hours 
for  the  field  interviewers  were  deliberately  staggered;  first,  to  ac- 
commodate several  part-time  students,  and  second,  to  have  interview 
hours  available  other  than  those  of  the  telephone  interviewers.  This 
was  necessary  as  "swing  shifts"  and  unusual  work  hours  are  quite  com- 
mon in  Butte, 


Interview  Scheduling 

Assigned  travel  dates  were  scheduled  for  weekdays,  Monday  through 
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Friday,  An  interview  date  was  the  day  following  the  travel -date,  which 
meant  the  Interviewing  week  was  Tuesday  through  Saturday,  with  Sunday 
and  Monday  off. 

The  main  dwelling  unit  sample  consisted  of  2,665  interviews  which 
were  originally  divided  equally  among  29  travel-dates  between  Thursday, 
October  15,  1970  and  Wednesday,  November  26,  1970,  with  one  State  holi- 
day skipped.  This  meant  an  almost  equal  distribution  of  travel  dates 
among  days  of  the  week.  The  last  three  travel -dates  were  postponed  one 
full  week  due  to  severe  weather  conditions  and  icy  streets.  With  six 
telephone  interviewers,  and  92  interviews  scheduled  per  Interview  date, 
this  meant  a daily  load  of  15-16  Interviews  per  interviewer.  This  daily 
interview  load  appears  high,  but  with  numerous  vacant,  demolished  and 
single  person  residences,  the  load  was  not  considered  excessive. 

The  supplemental  dwelling  unit  sample  of  apartments,  boarding  houses, 
etc,,  consisted  of  252  interviews  which  were  evenly  divided  among  five 
travel-dates  between  December  3rd  and  9tho  Truck  interviews  were  also 
scheduled  for  this  same  period. 

In  all  cases.  Interviews  were  assigned  to  interviewers  on  a random 
basis,  to  keep  all  work  loads  evenly  distributed. 

Factors  Influencing  the  Home  Interview  Data 

One  complication  for  the  home  interview  operation  was  a period  of 
snow  and  inclement  weather  which  settled  over  Butte  on  Wednesday,  Nov- 
ember 18,  1970,  During  the  first  4%  weeks  of  the  survey,  the  autumn 
days  had  been  clear  and  sunny.  The  severe  weather  arrived  after  the 
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23rd  scheduled  travel-date  of'the" main'dweni-Rg  unft~samplec,  Notifi- 
cation letters  had  previoosl'y  been  mailed  out"  for-the"week  of  November 
30,  December  1 and  December' 2„  ■ Fortunateiyv  the  weather" broke  on  Novem- 
ber 27,  the  day  after  Thanksgiving,  and  icy  streets' thawed' and  were  es- 
sentially bare  through  the  end  of' the  interview  period;-"  For' the  dwelling 
unit  sample,  this  meant  that  driving  conditions  were  good  to  excellent 
for  about  90%  of  the  survey  per1od„ 

The  study  results  may  have  been  slightly  impairedby  community  re- 
action to  a number  of  other  major' city-wide  planning  efforts  which  had 
been  started  earliefo  Many  people  in  the' urban  transportation  sample 
had  previously  been  interviewed  during  one  of  several  home  interview 
surveys,  and  by  the  U„ So  Census  in  April  and  May  of  1970 o Most  people 
interviewed  in  the  transportation  study  were  cooperative' and  helpful, 
so  the  impairment  was  considered  to  be  minor„ 

TRUCK  SURVEY 

Sample  Selection 

For  sampling  purposes,  the  State  of  Montana  truck  registration 
files  for  Silver  Bow  County  were  selected  as  the' most  current  and  per- 
haps only  reliable  source  of  a truck  universe  for' the  Butte' Urban  Trans- 
portation Study„  As  there  is' 1 ittle  development  in  Silver  Bow  County 
outside  the  urban  area,  all  trucks  were  assumed  to  be  in  the  urban  area 
until  later  proven  to  be  outsideo 

Truck  registration  receipt  cards  for  1970  were  first  sorted  by 
gross  vehicle  weight  into  four  subgroups  as  follows:  6,000#,  8,000# 
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to  14,000#,  16,000#  to  24,000#,  and  26,000#  and  over„  "This  sampling 
stratification  has  been  found  to  be  necessary  in  several "other  studies 
in  Montana  to  Insure  a data  return  for ■ the  larger  truck  unitSo  Trucks 
of  the  first  group,  which  were  pickups,  were  sampled  with  the  dwelling 
unit  survey,  and  were  excluded  from  further  processing,  " Trucks  of  the 
latter  three  groups  were  sorted  separately  by  license' plate  numbers  and 
every  third  truck  was  selected  for  interview  from  a' random' start.  Sample 
lists  were  then  started  with  license  and  receipt  numbers;  and  were  com- 
pleted by  adding  the  name  and  address  of  the  registered  owner  from  the 
registration  receipt. 


The  final  truck  sample  was  composed' of  33,3  percent  of  the  1,023 
trucks  registered  in  Sliver  Bow  County,  Three  hundred  forty-one  (341) 
samples  were  chosen,  30  of  which  could  not  be  located  in  the  study  area 
and  40  which  were  positively  located  outside  the  study  area. 

Interview  Procedure 

Interviews  for  the  truck  survey  were  scheduled  for  a two  week 
period  with  assigned  travel-days  starting  Monday,  November  30,  and  ending 
Friday,  December  11,  1970,  Interviews  of' truck  drivers  were  conducted 
largely  in  person.  The  owner,  manager  and/or  d1spatcher"was' first  called 
by  telephone  to  1)  inform  him  of  the  study  purposes r "2)  obtain  consent 
to  interview  the  driver,  and  3)  to  make  arrangements  to  contact  the 
driver  at  a suitable  time  and  place.  In  some  cases,  if  it  was  then  feas- 
ible to  call  the  driver  at  his  home;  the  interview  was  taken  by  telephone. 
If  a driver  was  to  be  Interviewed  at  a work  site,  the  interview  was  taken 
in  person. 
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TAXI  SURVEY 


Methods  and  Procedures 

Data  on  taxi  trips  was  obtained  from  the  two  taxi  companies  by  an 
interviewer  personally  calling  on  the  owner  or  manager.  The  desired 
data  was  on  the  company  central  dispatch  records  and  on  the  vehicle 
fee  sheets.  With  the  permission  of  the  owner  or  manager,  these  re- 
cords were  Xeroxed  for  a recent,  randomly  selected  travel -date  and 
the  original  copies  were  then  returned  to  the  company.  Trip  records 
were  obtained  from  the  City  Taxi  Company  for  December  1”,  1970  and  from 
the  Owl  Cao  Company  for  December  8,  1970.  Since  all  trips  made  by  all 
vehicles  are  included  on  the  coding  sheets  for  the  selected  travel-date, 
the  samples  were  later  expanded  by  a factor  of  1.00. 

OTHER  CONSIDERATIONS 

There  was  a time  lapse  between  taking  the  external  survey  (July 
and  August,  1970)  and  the  screenline  counts  and  home  interviews  (Nov- 
ember, 1970)o  The  external  origin  and  destination  study  was  completed 
before  the  decision  was  made  to  proceed  with  a complete" transportation 
study. 

Only  auto-driver  and  transit  passenger  trips  were'recorded  during 
the  home  interviews.  One  question  asked  during  the  home  interviews 
and  the  answer  coded  on  the  dwelling  unit  summary  card'was  the  "number 
of  occupants  making  regular  trips  on  Butte" Transit  Company  buses". 

The  areawide  response  to  this  question  was  negligible.  Numerous  elderly 
respondents  went  to  great  lengths  to  describe  how  they  made  essential 


111-12 


trips  with  friends,  relatives' of  the  taxis' other  than"taking  the  bus„ 


Following  completion  of  the  internal  and’ external  surveys,  the 
Montana  Department  of  Highways  completed  the' coding,  keypunching  and 
verification  of  the  sample  interviews o 
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TRAVEL  SURVEY  DATA  EDITS 


TRAVEL  SURVEY  DATA  EDITS 


The  consultant  used  FHWA  1401  edit  rountines  to  check  the  validitj/ 
of  the  travel  survey  data.  Figure  IV-1  shows  the  steps  followed  in  edit 
ing  the  data  cardSo  The  household  data  cards  (card  #1)  were  edited 
using  the  PRKTAB  computer  program. 

Preliminary  edits  of  the  household  data  cards  showed  an  unusually 
high  number  of  interviews  with  no  reported  trips.  To  determine  the 
reason  for  this*  the  original  field  interview  sheets  for  all  samples 
with  no  reported  trips  were  manually  examined.  Tables  lV-1  and  lV-2 
summarize  the  results  of  that  examination.  Table  IV-l  shows  that  43,3 
percent  of  the  samples  did  not  report  trips.  Table  IV-Z  gives  a break- 
down of  those  samples  with  no  trips  reported.  A total  of  217  samples 
were  considered  non-interviews  because  they  were  vacant  lots,  commercial 
establishments,  refusals  or  incomplete  interviews;  these  were  excluded 
from  the  internal  survey.  Another  205  samples  were  found  to  be  vacant 
dwelling  units.  Vacant  dwell ing  units  were  also  included  in  the  1970 
Census  dwelling  unit  tabulations,  which  were  used  for  expansion.  These 
422  samples  representing  samples  from  which  no  trips  were  possible  ac- 
counted for  a total  of  32,6  percent  of  the  no  trip  reported  samples. 

Of  the  remaining  869  samples  with  no  trips  reported,  471  reported 
a retired  head-of-household,  and  an  additional  118  reported  no  autos. 

The  manual  examination  uncovered  56  coding  errors  which  gave  an  er- 
roneous tabulation  of  no  trips  reported.  Nine  of  these  were  corrected 
and  added  to  the  file.  The  remaining  47  were  rejected.  The  remaining 
224  samples  consisted  of  206  non-retired  households  with  an  auto  and 
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TABLE  IV-1 


SUMMARY  OF  DWELLING  UNIT  SAMPLES 


Total  Sample  Numbers 

2917 

Samples  with  reported  trips 

1626 

55,7% 

Samples  without  reported  trips 

1291 

43,3% 

Total 

2917 

100,0% 

TABLE 

SAMPLES  WITH  NO 

IV-2 

REPORTED  TRIPS 

Dwelling  Unit  Status 

Number 

Percent  of  Total 

Vacant  Dwelling  Unit 

205 

15,9% 

Vacant  Lot  - No  structure 

158 

12,2 

Initial  Coding  Errors 

56 

6,9 

Incomplete  Interviews 

34 

Retired  Occupants 

with  cars 

144 

11,2 

without  cars 

327 

25,3 

Commercial  Establishments 

10 

0,8 

Non-retired  Occupants 

with  cars 

206 

16,0 

without  cars 

118 

9,1 

Refusal  of  Data 

15 

1,2 

Montana  Tech  samples  without  trips 

18 

1,4 

Total 

1291 

100,0% 
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18  Montana  Tech  sampleSo  These  appeared  to  be  legitimate  interviews 
with  no  trips  reportedc 

in  addition  to  the  evaluation  of  the  household  characteristics  of 
no  trip  samples,  the  location  of  each  sample  was  plottedo  It  was  found 
that  894  or  69o0  percent  were  located  north  of  the  Great  Northern  Rail- 
road tracks  and  that  162  of  these  were  located  in  the  Central  Business 
District.  These  figures  Include  vacant  dwelling  units.  This  geographic 
distribution  appears  logical  because  many  older,' retired  people  live  in 
this  sector  of  town. 

From  the  foregoing  analysis,  it  was  concluded  that  the  high  number 
of  samples  without  repoir ted  trips  1s  a valid  characteristics  of  the  Butte 
area  and  is  not  the  result  of  under-reporting  of  trips. 

The  FHIaIA  1401  computer  edit  programs  E2x,  £3x,  E4x,  and  E5x  were 
used  to  check  the  travel  survey  data  cards  for  errors.  Table  IV-3  is 
a tabular  summary  of  the  errors  that  were  found  as  a result  of  the  com- 
puter edits  and  the  final  number  of  acceptable  samples  for  each  travel 
survey.  A total  of  1956  errors  were  found  using  the  edit  programs; 
most  of  these  were  found  to  be  coding  errors.  Examples  of  the  more 
predominant  errors  are  given  in  Table  lV-3. 

Two  additional  edits  were  performed  on  the  #r  and  #2  cards  using 
edit  programs  developed  by  the  Montana  Department  of  Highways. 
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SUMMARY  OF  EDIT  CORRECTIONS 
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continued  on  next  page 


SUMMARY  OF  EDIT  CORRECTIONS 
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The  first  edit  program  cross-checked  data  on  the- #1  cardo  This 
check  resulted  1n  the  discovery  of  76  errors^  The'  second  program 
compared  the  number  of  trips  reported  on  the  #1  cards  with  the  num- 
ber of  trips  coded  on  the  #2  cards,,  This  check  resulted  in  298 
errors „ 


This  number  of  resulting  edit  errors  is  considered  to  be  very 
higho  The  significance  is  that' the  corrections  introduce  a certain 
amount  of  judgement  and  interpretation  into  sample  records.  However, 
from  observations  in  Chapter  VI I,  it  is  concluded  that  data  was  not 
seriously  effected  by  the  large  number  of  corrections. 

Error  edits  and  corrections  were  completed  by  the  end  of  June,  1972, 
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CHAPTER  V 

TRAVEL  DATA  EXPArJSION 


TRAVEL  DATA  EXPAMSION 


DWELLING  UNIT  SAMPLES  AND  INTERNAL  TRIP  RECORDS 

The  dwelling  unit  sample  was  initially  selected  on  the  basis  of 
twenty  percent  of  the  households  in  the  study  area„  Theoretically,  an 
expansion  factor  of  5,00  could  be  used  to  obtain  the  universe  of  100%. 
During  the  survey,  it  was  found  that  some  samples  were  not  valid.  For 
example,  it  was  found  that  158  vacant  lots  and  10  commercial  establish- 
ments were  selected  as  samples.  In  addition,  there  were  34  incomplete 
interviews  and  15  refusals  during  the  interview  survey.  The  expansion 
factors  were  adjusted  to  compensate  for  these  invalid  samples. 

Chapter  III  outlines  the  method  used  to  select  the  home  interview 
sample.  The  sample  source  was  the  1968  Land  Use  Inventory  which  was 
found  to  be  outdated  in  1970  due  to  the  large  number  of  demolitions  as 
a result  of  the  expansion  of  Berkley  Pit,  To  check  the  validity  of  the 
1968  Land  Use  Data,  1970  Census  Data  was  used.  In  the  older  areas  of 
the  city,  significant  discrepencies  were  found  between  the  1968  Land 
Use  Inventory  and  the  1970  Census,  These  discrepencies  appeared  to  be 
due  to  demolition  and  renewal  activities  during  the  period  from  1968  to 
1970  when  the  home  interview  survey  was  conducted.  Based  on  this  analysis 
the  1970  Census  Data  was  used  to  expand  the  home  interview  samples, 

A separate  expansion  factor  was  developed  for  each  traffic  anal- 
ysis zone.  This  calculation  involved  the  comparison  of  the  single  and 
multiple  dwelling  units  as  obtained  in  the  Census  Data  to  those  sampled 
in  the  home  interview  survey.  For  every  zone  where  both  types  of  units 
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were  large  enough  to  provide  a reasonable  comparison,  separate  factors 
were  calculated  for  single  family  units  and  for  multiple  family  struc- 
tureSo  Zone  43,  listed  in  Table  V~l^  illustrates  the  development  of  the 
two  factors.  However,  if  the  sample  of  either  single  or  multiple  units 
per  zone  was  too  small  to  be  representative,  then  all  sampled  units  were 
combined  together  and  compared  to  the  sum  of  the  single  and  the  multiple 
units  obtained  in  the  Census.  Zone  35  in  the  following  table  is  an  ex- 
ample of  this  case. 


TABLE  V-1 

EXAMPLES  OF  DWELLING  UNIT  EXPANSION  FACTORS 


Singl e 

Un1  ts 

Multiple  Units 

Exf 

lansion  Factor 

Zone 

Sampl e 

Census 

Sample  Census 

Sing  1 e 
Units 

Multiple  Combined 
Um  ts 

35 

60 

296 

4 69 

--- 

5,70 

43 

77 

389 

16  89 

5,05 

5,56 

The  above  comparisons  were  carried  out  for  each  analysis  zone. 
These  factors  were  then  coded  onto  the  dwelling  unit  cards  and  the  cor- 
responding internal  travel  data  cards  (#2  cards). 

It  is  noted  that  vacancies  were  retained  in  both  the  dwelling  unit 
samples  and  the  Census  tabulations.  After  expansion  of  all  samples, 
there  were  a total  of  1,381  vacant  dwelling  units  compared  with  1,434 
from  the  Silver  Bow  County  1970  Census  listing.  This  comparison  is 
shown  in  Table  V-2, 
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TABLE  V-2 


COMPARISON  OF  VACANT  DWELLING  UNITS 
SILVER  BOW  COUNTY  vs,  STUDY  AREA 


Percent 

Total  D,U, 

Vacant  D,U, 

Vacant 

Silver  Bow  County* 

15,631 

1,434 

9,17 

Transportation  Study  Area** 

15,065 

1,381 

9,17 

* Data  from  1970  Census 

Data  from  expanded  dwelling  unit  survey 


Based  on  this  comparison,  the  number  of  expanded  vacancies  in  the 
study  area  is  considered  to  be  within  reasonable  accuracy, 

EXTERNAL  SURVEY 

The  guidelines  as  outlined  in  the  "Manual  of  Procedures  for  Home 
Interview  Traffic  Study"  were  used  to  calculate  expansion  factors  for 
the  external  interviews.  The  formula  Is  as  follows: 

S VO 

Hourly  Factor  F - T x ( W x P ) 
where: 

0 = Actual  number  of  vehicles  (by  vehicle  type)  counted 
during  the  hour  of  interview, 

P Number  of  completed  interviews  obtained  for  each  ve- 
hicle type  during  the  hour  of  interview, 

V = Average  automatic  count  for  five  days  of  all  vehicles 
during  the  applicable  hour. 


V-3 


• : ■! 


W = Number  of  all  vehicles  counted  during  the  applicable 
hour  on  the  day  of  intervieWo 

S - 24  hour  average  weekday  traffic  for  five  days  for  all 
vehicles „ 

T = 16  hour  average  count  of  all  vehicles  for  five  days. 

The  external  travel  survey  interviewed  only  outbound  traffic  at 
the  external  stations.  It  was  necessary  to  develop  factors  to  expand 
those  interviews  to  represent  two-directional  travel.  During  the  sur- 
vey 24  hour,  directional,  mechanical  counts  were  taken  at  the  external 
stations.  Based  upon  these  counts,  expansion  factors  were  calculated 
for  the  total  volume  of  traffic  through  the  station. 

Through  trips  were  separated  into  two  groups: 

1,  trips  entering  and  leaving  the  Study  Area  without  an 
intermediate  stop  (card  #6)„ 

2,  trips  entering  the  Study  Area  with  an  intermediate 
stop  before  leaving  (card  #7), 

The  expansion  at  each  station  to  represent  two-directional  traffic 
would  incorrectly  double  the  through  trips.  To  account  for  this,  the 
through  trip  expansion  factors  were  halved, 

TRUCK  SURVEY 

Chapter  III  outlined  in  detail  the  methods  used  in  selecting  the 
truck  interview  samples,  A total  of  341  samples  were  interviewed  with 
a final  total  of  248  interviews  completed. 
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Approximately  1,500  tn’p  data  cards  were  coded  from  the  truck 
trip  logs.  Processing  of  these  cards  by  the  1401  edit  program,  E4x, 
resulted  in  a final  total  of  873  valid  trip  cardSo 

Expansion  factors  were  calculated  based  on  a ratio  of  completed 
interviews  to  the  total  universe  and' on  trips  per  interview.  These 
factors  were  found  to  be  3,7  and  6,2,  respectively,  A preliminary 
check  of  truck  corssings  of  the  screenline  indicated  a deficiency  of 
truck  trips  reported  by  the  truck  survey.  An  average  expansion  factor 
of  5,0  was  applied  with  a supplemental  screenline  expansion  factor  to 
be  applied  after  more  detailed  screenline  accuracy  checks.  These 
checks  are  Described  1n  Chapter  VII, 
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CHAPTER  VI 

1970  POPULATION 
AND  EMPLOYMENT 


A 


1970  POPULATION 
AND  EMPLOYMENT 


The  purpose  of  this  chapter  is  to  examine  the  sources  of  data  avail- 
able for  arriving  at  the  estimated  1970  population  and  employment  for  the 
Butte  Urban  Transportation  Study  area.  There  are  three  sources:  the 
expanded  home  interview  survey,  the" 1970  Census,  and  the  1968  Land  Use 
Inventory,  The  first  two  are  not  independent  because  the* survey  samples 
were  expanded  using  factors  developed  from  the  1970  Census  (as  explained 
in  the  previous  chapter).  Comparisons  of  values  from  these  three  sources 
will  be  given  along  with  the  accepted  base  year  figures, 

1970  POPULATION 

The  home  interview  survey  lists  by  zone  the  number  of  sample  dwel- 
ling units  and  the  sample  population.  It  was  necessary  to  expand  both 
of  these  to  represent  the  total  universe  for  every  zone  in  the  study 
area.  Dwelling  unit  expansion  factors  were  developed  based  on  1970 
dwelling  unit  Census  data,  and  then  applied  to  the  zonal  sample  popu- 
lation, It  was  desirable  to  compare  these  resulting  population  figures 
against  the  1970  Census  tabulations. 

Block  statistics  for  the  Butte  urban  area  were  available  from  the 
1970  Census,  To  obtain  the  Census  population  for  each  traffic  analysis 
zone,  block  data  was  aggregated,  A direct  comparison  was  possible  for 
96  zones  while  the  remaining  19  zone  boundaries  did  not  coincide  with 
the  Census  boundaries. 
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A zone  by  zone  population  comparison  was  made  using  the  Census  and 
the  expanded  survey  figures „ Although  these  two  estimates  were  not 
totally  independent  because  the  internal  trip  expansion  factors  were 
based  on  the  Census  dwelling  unit  count,' the  comparison  provides  a 
check  on  population  distribution  by  zonoo  Out  of  the  96  zones  compared, 
all  but  SIX  zones  compared  closely^  Zones  24,  25,  49,  50,  53  and  54  had  a 
total  census  population  of  nearly  double  that  determined  from  the  ex- 
panded home  interview  data..  These  zones  are  in  the  vicinity  of  Berkley 
Pit,  an  area  which  was  undergoing  substantial  transition  during  the  time 
differential  between  the  Census  daxa  and  the  home  interview  data,.  These 
zones  also  constituted  a very  small  portion  of  the  total  population^ 

The  overall  comparison  of  expanded  home  interview  population  and  Census 
population  showed  totals  of  38,143  and  38,089,  respectively.  This  was 
expected  because  the  census  dwelling  unit  counts  were  used  to  develop 
the  Initial  expansion  factorSo  The  relatively  close  comparison  of  cen- 
sus and  Interview  population  by  zone  verifies  the  trip  expansion  factors, 
in  the  zones  where  the  two  sources  showed  substantial  disagreement,  the 
expanded  home  Interview  data  was  used. 

For  the  nineteen  zones  for  which  the  geographic  zonal  boundaries 
could  not  be  directly  compared  to  the  Census  boundaries,  expansion 
factors  were  not  available  through  use  of  Census  data.  Since  the  ori- 
ginal sample  size  was  twenty  percent,  the  factors  were  expected  to  be 
about  5o00o  Upon  examination  of  aerial  photographs,  expansion  factors 
of  either  5.00  or  6,00  were  chosen.  With  addition  of  these  zonal  to- 
totals  to  those  given  above,  the  expanded  study  area  population  for  1970 
was  39,433,  This  figure  is  used  as  the  1970  population  for  this  study. 
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The  third  source  of  population  data  available  for  comparison  was 
the  1968  Land  Use  Inventory  which  estimated  the  existing  population 
based  on  dwelling  unit  counts  and  projected  future  population  to  the 
year  1990o  Table  VI-1  shows  a comparison  of  thearea  population 
from  the  three  sources  considered „ It  is  seen  that  there  is  a con- 
siderable difference  between  the  expanded  home  interview  and  Census 
populations  and  the  1968  Land  Use  Inventory  populationo  Further  ex- 
amination was  necessary  to  resolve  this  variat1on„ 

The  1968  population  was  estimated  to  be  45,400  for  the  Butte  - 
Silver  Bow  Planning  Areao  This  area  does  not  correspond  to  the  Trans- 
portation Study  Area  but  the  difference  in  the  boundaries  are  in  rural 
areas  that  should  have  very  little  effect  upon  the  total  populationo 
(See  Figure  A-1  in  Appendix  A) o One  factor  that  caused  a decrease 

in  the  area  population  between  1968  and  1970  was  the  Anaconda  Company 

1 

strike  which  caused  a peak  employment  of  nearly  20  percento  During 
this  period  there  was  an  out-migration  of  workers  and  their  familieSo 
Due  to  this  impact,  the  1968  population  estimate  was  not  used  to  ar- 
rive at  the  base  population  for  1970o 


Population  and  Economic  Inventory  and  Analysis  - Howard,  Needles, 
Tammen  and  Bergendoff:  June,  1971^  po  14  - 15 
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TABLE  VI -1 


POPULATION  COMPARISONS 


Data 

Source 

0-D 

Survey 

1970 

Census 

0-D 

Survey 

1968^ 

Land 

Use 

Inventory 

1970 

Census 

Area 

BUTS 
Study 
(96  zones) 

BUTS 

Study 
(96  zones) 

BUTS 
Study 
Area 
(All  115 
zones ) 

Planning 

Area 

Silver 

Bow 

County 

Year 



1970 

1970 

1970 

1968 

1970 

Population 

38,143 

38,089 

39,433 

45,400 

41,981 

1 

Land  Use  Plan;  Howard,  Needles,  Tafrimen  and  Bergendoff;  Butte  - 
Silver  Bow  Land  Use  Data  File;  June,  1971  po  6-ll„ 


1970  employment 

Initially  1t  was  expected  that  the  1970  employment  could  be  esti- 
mated from  the  1968  Land  Use  Inventory „ A tape  containing  the  inven- 
tory was  formatted  to  obtain  the  1968  employment  by  traffic  analysis 
zoneo  Total  employment  for  the  Transportation  Study  Area  from  this 
source  was  16,374o  The  1970  Census  shows  that  1970  employment  for 
the  entire  county  to  be  14,703o  Further  checking  of  the  1968  employ- 
ment distribution  showed  3,811  employees  or  23,3  percent  of  the  total, 
employed  at  residential  land  uses.  Three  traffic  analysis  zones  con- 
tained 2,645  of  these  employees,  A check  of  land  use  in  these  zones 
revealed  no  places  of  employment  capable  of  employing  this  number. 
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A third  check  of  the  1968  land  use  inventory  employment  was  made.  Zonal 
totals  were  entered  as  vaflables  into  multiple  regression  equations  to 
determine  variable  affecting  trip  generation.  Normally,  employment  has 
a high  correlation  with  work  trip  attraction.  No  such  correlation  was 
found,  indicating  either  errors  1n  the  1968  employment  data  or  substan= 
tial  changes  in  the  number  and  distribution  of  employees  between  1968 
and  1970, 

Because  of  the  foregoing  inconsistencies , an  independent  determin- 
ation of  employment  was  obtained  using  a combination  of  9,119  employees 
listed  by  the  Montana  State  Employment  Security  Division  and  phone  con- 
tact with  employers  not  covered  under  unemployment  compensation.  The 
employment  the  Butte  Transportation  Study  Area  was  determined  to  be 
13,488,  for  the  period  when  the  home  Interview  survey  was  conducted. 

In  summary,  the  following  base  figures  will  be  used  for  the  1970 
Transportation  Study  Area  population  and  employment: 

1970  Population  = 39s433 

1970  Employment  - 13,488 
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CHAPTER  VII 

TRAVEL  DATA  ACCURACY  CHECKS 
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TRAVEL  DATA  ACCURACY  CHECKS 


GENERAL 

Prior  to  travel  sorvey  data  collections  a'screenfine  was  establishedo 
The  purpose  of  a screen! ine  is  to  provide' a line  along  which  vehicle 
counts  can  be  taken  during  the  travel  surveys  for  comparison  with  the 
expanded  travel  survey  data.  This-  comparison  of  actual  traffic  counts 
with  trip  data  obtained  from  the  interview  surveys,  provides  a check  of 
the  accuracy  of  the  interviews.  If  the  comparison  is  less  than  85  percent, 
adjustments  are  made  to  the  traveT  data  to  obtain  a closer  correlation  to 
tne  actual  traffic  countSo  The  Butte  Urban  Transportation  Study  screen- 
line was  established,  generally  along  the  Great  Norther  Railroad  tracks 
(See  Figure  A-3,  Appendix),  Tnis  alignment  provides  a screenline  with 
a minimum  of  vehicuiar  crossings,  which  bisects  tne  study  area  and  which 
separates  the  central  business  district- from  the  expanding  commercial, 
industrial  and  residential  areas  to  the  south. 

Figure  VM-l'-fs-a  flow- chart' of- the- travel-- survey  accuracy  checks. 

The  traffic  analysis  zones  and  external  stations  were  separated  into 
two  groups  depending  upon  whether  they  were  north  or  south  of  the  screen- 
line  Computer  summaries  by  hour  were  obtained  of  all  trip  interchanges 
between  the  two  groups.  These  hourly  totals  from  the  expanded  survey 
were  compared  to  the  16  hour  manual  and  machine  counts  taken  at  the 
screenline  crossings. 
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Screenhne  comparisons  were  made  for  three  types  of  'vehicular  cros- 
sings : 

lo  autos  plus  taxis 
2«  trucks 
3o  total  vehicles 

SCREENLINE  COMPARISONS 

General 

Manual  counts  were  taken  at  the  screen! ine  crossings  for  a 16  hour 
period  beginning  at  6 Uomo  and  ending  at  10  p»m»  Comparison  of  trips 
by  vehicle  type  is  only  possible  for  this  per1od„  Mechanical  counts 
were  taken  for  a 24  hour  period*  so  It  is  possible  to  determine  the 
hourly  totals  of  vehicles' crossing  the  screenline  for  the  8 hour  period 
from  10  pom„  to  6 a„m„  At  the  outset  of  the  accuracy  checks  it  was  deter- 
mined that  9„4  percent  of  the  screenline  crossings  occurred  between  10  p„mo 
and  6 aom»  It  was  also  determined  that  under-reporting  of  trips  in  the 
interview  surveys  was  very  high  for  this  period,  with  28  percent  of  the 
trips  recorded.  Under-reporting  during  this  time  period  is  not  unusual 
because  travel  is  not  usually  a regularly  scheduled  trip  and  is  often 
not  remembered  by  the  driver.  Because  of  the  high  under-reporting,  home- 
based  other  and  non-home  based  trips  for  the  16  hour  period  were  expanded 
to  equal  the  24  hour  total.  Truck,  taxi  and  home-based  work  trips  were 
expanded  over  the  entire  24  hour  period. 

The  travel  survey  data  was  determined  to  be  72,1  percent  of  the  ac- 
tual screenline  crossings  for  the  16  hour  period  from  6 a,m,  to  10  p,m. 
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A comparison  of  85  percent  1s  the  minimum  acceptable  accaracy  and  a 97 
percent  comparison  is  desirable » It  was' therefore  necessary  to  adjust 
the  travel  survey  data  to  more  closely  correspond  to  the  screenline 
countSc 

Screenline  Adjustment  Factors 

A series  of  check' and  trial  adjustments  were  carried  out  to  deter- 
mine the  most  logical  way  to  adjust  the  travel  survey  data  to  correspond 
to  the  actual  count  datao 

The  methods  used  are  described  below: 

L Due  to  the  possibility  of  multiple  screenline  crossings 
along  1-90  and  1-15,  an  analysis  of  the  effect  on  the 
survey  - ground  count  screenline  crossing  comparison 
was  carried  outo  Three  possible  movements  were  considered: 
a„  Enter  study  area  via  IR-90  - IR-15  from  the  west  and 
exit  freeway  onto  Montana  Avenue  northbound  (and  vice- 
versa)  „ 

bo  Proceed  through  study  area  via  the' Interstate  routes 
from  the  west  to  the* northeast" (and  vice-versa) o 
Co  Enter  study  area  from  northeast  via  IR-15  and  exit 
freeway  to  either  Harrison  Avenue  or  Montana  Avenue 
and  proceed' north  to  cross  screenline. 

The  first  possibil ity  was  examined  using  ramp  traffic 
counts.  During' the  survey  period,  the  on/off  ramps  to 
the  west  carried  1,350  vehicles  per  day.  Of  these  vehicles, 
53o8%  or  725  utilized  Montana  Avenue  north  of  the  interchange 
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which  resulted  1n  725  multiple  crossings.  Adjustment  of 
screenline  ground’counts  to  account  for  these  crossings 
resulted  In  an  average  16  hour  deviation  between  the 
adjusted  survey  data  and  actual  ground  counts  of  0,02 
percent.  This  adjustment  was  Insignificant, 

The  average  dally  traffic  on  lR-15  east  of  Butte  was  525 
during  the  travel  survey  period.  Effects  due  to  multiple 
crossings  were  insignificant. 

Due  to  a longer  tt^avel  time  oy  way  of  the  multiple  cros- 
sing route,  the  third  type  of  multiple  crossings  would 
result  primarily  When  tourist  travel  was  high  and  motor- 
IstS-were  not  familiar  with  local  traffic  patterns.  Since 
the  internal  travel  surveys  were  taken  in  the  fall,. tour- 
ist travel  was  low  and  resulting  multiple  crossings  were 
considered  negligible, 

2c  A 24  hour  factor  for  all  internal  survey  trips  was  calcu- 
lated by  comparing  them  with  the  actual  ground  counts. 

It  was  found  to  be  1,591,  That  adjustment,  when  applied 
to  the  Internal  trips,  increased  the’ total  number  of 
travel  survey  trips  to  within  acceptable  limits;  however, 
the  variation  between  the  actual  ground  counts  and  the 
adjusted  survey  trips  during  the  morning  and  afternoon 
peak, hours  was  43,0  percent  and  11,0  percent,  respectively. 

Other  time  periods  also  exhibited  considerable  variation. 
This  was  not  considered  to  be  sufficiently  accurate. 
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3.  The  failure  of  an  overall  adjustment  factor  to  bring„the 
interview. data  into  acceptable  accuracy  limits  led. to 
examination  of  the  various  trip  purposes  to  determine  if 
separate  adjustment  factors  would  result  in  a closer  cor- 
relation of  the  screenline  crossing  comparison.  Home- 
based  work  trips  were  checked  first  to  determine  if  there 
was  under-reporting 0 Normally  these  are  the  most  accur- 
ately  reported  trips.'  Figure  VII-2  (page  VII-14)  shows 
the  morning  and  evening  HBW  trip  peaks.  It  can  be  seen 
that  both  peaks  are  very  well  defined  and  even  though  the 
afternoon  peak  1s  not  as  high  as  in  the  morning,  it  is  of 
longer  duration  as  would  be  expected.  The  shape  of  that 
curve  lends  confidence  to  the  accuracy  of  the  HBW  trips, 
and  suggests  that  they  should  not  be  adjusted. 

One  further  check  on  work  trips  was  made.  The  traffic 
analysis  zone  (zone  #55)  containing  the  Anaconda  Company 
concentrator  was  used  to  evaluate  the  accuracy  of  work 
trip  reporting.  The  number  of  work  trips  into  and  out 
of  zone  55  were  compared  to  the  total  trips  estimated 
from  the  total  employment  in  the  zone.  The  only  activity 
in  zone  55  is  the  Anaconda  Company  concentrator  and  at 
the  time  of  the  travel  surveys,  employment  was  135.  . .Two 
regular  work  trips  were  assumed  per  employee  each  day 
making  a total  of  270  trips.  The  number  of  survey  work 
trips  amounted  to  308,  but  29  of  these  were  found  to  be 
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scattered  randomly  throughout  the  day  indicating  that 
they  were  probably  non-home  based.  These  were  subtracted, 
giving  279  regular  work  trips  from  the  expanded  survey 
work  trip  files  The  results  of  this  evaluation  are  shown 
1 n Table  VI I-L 


TABLE  VII-1 


HOME  - BASED  WORK  TRIP  COMPARISON 


7one 

^0, 

Industry 

Number 

Employees^ 

Estimated 

Regular 
Employee 
wor  k 

T ri  ps 

0 - D 
Survey 
Work 

Adjusted^ 

0 - D 

Work 

Trips 

Percent 

Deviation 

55 

Anaconda 

Company 

Concentrator 

135 

270 

308 

279 

+3,3% 

1 

Estimated  October  to  Nov  ember  1970  Employment;  Source:  City  of 
Butte  Employment  Service 


p 

Twenty-nine  (29)  work  trips  made  at  irregular  periods  of  the  day 
Were  subtracted. 


This  close  comparison  coupled  with  the  reasonable  compari- 
son of  reported  peak  hour  work  trips  to  screenline  ground 
counts  indicates  a high  level  of  work  trip  reporting  in  the 
home  interview  survey « 


4.  At  this  point  it  was  concluded  that  the  screenline  ground 
counts  and  the  HBW  trips  were  sufficiently  accurate  that 
no  adjustment  would  be  required.  Taxi  screenline  crossings 
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were  not  of  a magnitude  capable  of'signlflcantly  affect- 
ing the  scfeen’line  comparison;'  Truck'trips  will  be  con- 
sidered separately  in  a subsequent  section,  and  external 
survey  trips  are  assumed  to  be  accurately  reported  be- 
cause they  are  a direct' interview  of  the  particular  tripo 


The  remaining  trips  were  the  home-based  other  (HBO)  and 
non-home  based  (NHB)  trips  from  the  home  interview  sur- 
veyo  It  was  not  possible  to  determine  which  of  these 
trip  types  was  under-reported  since  no  interviews  were 
conducted  at' the  screenline  crossings;'  A' series  of  iter- 
ations'were  carried  out  to  determine  a combination  of 
adjustment  factors'  fofboth'  trip  types  'that  would  result 
1n  a minimum' total  deviatlon'o  Table  vri-2  shows  the  cal- 
culated adjustment  factorSo  The  limits  of  Table  VlI-2 
were  established  by' applying  the  entire  adjustment  to  the 
HBO  trips  at  one  extreme  and  to  the  NMB  trips  at  the  other „ 
The  minimum  average' deviation  within' these  limits  was 
found  to  be  6„25%  for  HBO  and  NHB  trip  adjustment  factors 
of  2o0  and  io3,~ respectively „ Carried  to  the  hundreths 
place  these  are  io98  and  1.38  for  an  average  deviation  of 
6o24%. 
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TABLE  VII-2 


DETERMINATION  OF  HBO  AND  NHB 
16  HOUR  SCREENLINE  ADJUSTMENT  FACTORS 


—m 

NHB 

Average  % 

Factor 

Factor 

Deviation 

Remarks 

1.0 

2.8 

Not 

100%  of  adjustment  ap- 

calculated 

plied  to  NHB  trips. 

1.2 

2.5 

11,14 

-------- 

1.4 

2.2 

9.47 

-------- 

1.6 

1.4 

7.96 

1.8 

1.6 

6.49 

-------- 

2.0 

1.3 

6.25 

Minimum 

2.2 

1.0 

6.95 

100%  of  adjustment  ap- 

plied  to  HBO  trips. 

Because  of  the  high  rate  of  under-reporting  from  midnight 
to  6 aom„  (28  percent  of  trips  reported),  the  16  hour  ex- 
panded HBO  and  NHB  trips  were  further  expanded  to  equal 
the  24  hour  total.  The  16  to  24  hour  factor  for  both 
trip  types  was  1.11  making  the  combination  adjustment 
factors  2„20  and  1.53  for  HBO  and  NHB,  respectively. 

5o  Since  classification  counts  were  made  at  the  screenline 
crossings  for  16  hours,  it  was  possible  to  compare  trips 
reported  in  the  truck  survey  with  the  actual  number  of 
truck  crossings.  Table  VI 1-7  (page  VI 1-20)  indicates 
that  the  number  of  trucks  crossing  the  screenline  was 
only  3.96  percent  of  the  total  vehicle  crossings;  hence. 
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only  one  24  hour  factor  of  1=26  was  developed. 


Table  VI 1-3  summarizes  the  screenline  adjustment  factors 
as  applied  to  the  1970  Origin  and  Destination  trips  for 
the  Butte  Urban  Transportation  Study, 


TABLE  VII-3 

SCREENLINE  ADJUSTMENT  FACTORS 


Trip 

Type 

16  Hour  Factor 

6 a,m,  to  10  p„m„ 

16  to  24  Hour 
Factor 

Combination 
24  Hour 
Factor  ^ 

HBW 

1,00 

1,00 

1,00 

HBO 

1,98 

1,11 

2,20 

NHB 

1,38 

1.11 

1,53 

Truck 

loOO 

1,00 

1,26 

Taxi 

1,00 

1,00 

1,00 

External 

1,00 

1,00 

1,00 

^ The  Combination  24  Hour  Factor 
16  hour  factor  times  the  16  to 

is  obtained  by  multiplying  the 

24  hour  factor. 

Auto  - Taxi 

The  hourly  accumulation  of  all  autos  and  taxis  crossing  the  screen- 
line was  obtained  from  the  internal,  external  and  taxi  surveys.  The 
internal  trips  were  separated  into  home-based  work  (HBW),  home-based 
other  (HBO)  and  non-home  based  (NHB)  so  that  each  could  be  plotted  by 
hour  period  for  examination.  Internal /external  trips  were  totaled  from 
the  external  survey.  Table  VII-4  is  a tabular  summary  of  the  comparison 
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of  auto  and  taxi  screenline  crossings  and  similiar  trips  from  the  travel 
surveys.  Figure  VIl-2  is  a graphical  comparison  of  Table 

Figure  VIi-2  shows  that  the  expanded  auto  - taxi  travel  survey  data 
is  consistently  lower  that  the  actual  ground  counts,  for  every  hour  of 
the  day. 

Taxi  trips  are  fairly  constant  for  the  entire  day  and  are  of  such 
low  volume  that  they  have  little  effect  on  the  total  vehicular  volume. 

HBW  trips  exhibit  the  highest  peak  hour  volumes  from  the  internal 
survey  and  these  peaks  are  consistent  with  the  screenline  crossing. 

These  trips  are  usually  well  reported  because  they  are  made  at  the  same 
time,  several  times  a week, 

HBO  trips  show  the  same  general  trends  as  the  screenline  counts, 
but  do  not  have  the  characteristic  work  trip  peaks. 

The  external  trips  are  evenly  distributed  throughout  the  16  hour 
period. 

The  combination  of  al 1 auto' and  taxi  trips  before  adjustment  is 
71,4  percent  of  the  same  type  trips  that  were  crossing  the  screenline 
during  the  travel  surveys.  After  the  screenline  adjustments,  the 
travel  survey  data  represents  nearly  100  percent  of  the  actual  screen- 
line crossings. 
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AUTO  PLUS  TAXI  SCREEMLINE  CROSSINGS 
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TOTAL  403  6,470  9,169  6,169  6,170  28,381  39,695  39^6/6  +19  + 0.05 


NUMBER  OF  TRIPS 


ITO*TAJII  SCMINilNI 
ACCURACY  CNICK 


NUMBER  OF  TRIPS 


AUTO' TAXI  SCaiNilNI 
ACCURACY  CNICK 


HOUR  PERIOD 


i' 


Trucks 


A separate  screenlfne  comparison  was  made  to  determine' the  accuracy 
of  the  truck  survey  datao  Table'VlI-5  and  Figure  Vri-3  are  tabular  and 
graphical  comparisons  of  the' truck  survey  screenline  crossings  and  the 
actual  vehicular  counts  of  trucks  crossing  the  screenline.  The  total 
trucks  crossing  the  screenline  as  determined  by  the' travel  survey  is 
consistently  low  when  compared  to  total  truck  screenline  crossings. 

There  is  a particular  drop  In  the- travel  survey  crossings  from  2 p.m. 
to  3 p.m.  This  drop  amounts  to  68  truck  trips  which  is  not  significant 
in  terms  of  total  vehicles  crossing  the  screenline  (45,585  trips). 

Total  Vehicles 

Table  VII-6  and  Figure  VII-4  represent  hourly  comparisons  between 
the  total  vehicles  crossing  the  screenline  as  determined  from  actual 
counts  and  the  expanded  and  adjusted  travel  survey  trips.  They  were 
compiled  through  a combination  of  auto  plus  taxi  trips,  as  shown  in 
Table  Vn-4  and' Figure  vri-2,  and' truck  trips,  shown'in  Table  VII-5 
and  Figure  Vn-3. 

After  expansion  of' each  trip  type  and  application~of ' the  screenline 
adjustment  factors,  the  travel  survey  data  represents  nearly  100  percent 
of  the  ground  counts. 

Table  Vll-7  shows  the  total ' number  of  trips  crossing  the  Butte 
Study  Area  screenline.  It  is  noted  that  after  final  adjustments,  45,585 
or  41.8  percent  of  the  interzonal  trips  crossed  the  screenline  during 
the  travel  survey  period.  This  is  considered  to  be  a good  representative 
of  total  travel . 
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TRUCK  SCREENLINE  CROSSINGS 
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TOTAL  910  543  1453  1693  1692 
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TOTAL  23,121  6,713  29,834  41,388  41,368  +20  + 0.05 
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TABLE  Vn-7 


ORIGIN  - DESTINATION  TRAVEL  SURVEY 


SCREENLINE  CROSSINGS 


1 



” Number' of  Trips 

Trip 

Unadjusted’^ 

(16  hours) 

Adjusted 
(16  hours) 

Adjusted 
(24  hours) 

Internal  Survey 

HBW 

6,470 

6,470 

6,874 

HBO 

9,169 

18,144 

20,140 

NriB 

6,169 

8,508 

9,444 

Truck 

910 

1,150 

1,194 

Taxi 

403 

403 

438 

External  Survey 

Auto  + Taxi 

6,170 

6,170 

6,886 

Truck 

1 543 

543 

609 

Total 

29,834 

41,388 

45,585 

Table  VII-8  shows  the  final  adjusted  trips  from  the  Origin  ~ Des- 
tination  travel  surveyso  A total  of  107,880  trips  were  made  by  area 
residents,  resulting  in  an  average  of  7o88  trips  per  household. 
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ORIGIN  - DESTINATION  TRAVEL  SURVEY  TRIPS 
(24  Hours) 
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16  hours 


CORDON  LINE  COMPARISON 


Internal/externar  trips  were  Interviewed  in  both  the  internal  survey 
and  the  external  survey,  making  it  possible'to  cross-check  the  two 
surveys o 


This  check  was  carried  out  and  is  shown  in  tabular  form  in  Table 
VlI-9  and  graphically  in  Figure  Vli-Bo  The  initial  comparison  shows 
a substantia!  variation  between  the  two  surveys » This  is  due  to  the 
seasonal  variations  of  travel o The  external  survey  was  conducted  in 
August  which  is  the  peak  of  tour ist  travel , while  the  internal  survey 
was  made  In  November  and  December  when  there  is  very  little  tourist 
travelo  To  compensate  fof  this- seasonal' variation,' all  auto  trips 
made  by  out-o'f-state  vehicles' were' removed' from- the- external  trips. 
The  result  was  a very  close  comparison' at'  the  morning' and  evening 
peaks  with  larger  deviations  during  the' off peak  hours , These  can 
be  attributed  to  the  seasonal  variation  of  local  traffic. 
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CORDON  LINE  CROSSINGS 


c 

o 

CO 

o 

o 

o 

o 

o 

O 

o 

00 

cn 

O 

o 

o 

o 

o 

-(->  o 

•d" 

a\ 

CO 

CM 

r-H 

CO 

CM 

00 

LO 

CM 

Cv, 

LO 

00 

CD 

CO 

rH 

C "1- 

o 

o 

• 

o 

a 

a 

a 

a 

o 

a 

a 

a 

a 

o 

a 

CU  +J 

LD 

o 

o 

Lf) 

'd" 

00 

LO 

o 

o 

CM 

1—1 

LO 

LO 

«— t 

O fO 

<NJ 

cn 

>:d' 

LD 

CO 

CO 

CO 

'd' 

CD 

00 

CO 

i-  "f— 

00 

OJ  > 

+ 

+ 

! 

1 

1 

1 

1 

1 

1 

6 

+ 

1 

1 

« 

( 

-t- 

Q_  0) 

o 

(U 

o 

c 

OJ 

CO 

CM 

CM 

CO 

1— 1 

00 

CO 

cr> 

1— ( 

CM 

CM 

O 

CO 

CM 

«5d- 

IT) 

CO 

cn 

CM 

o 

1— i 

1—1 

r-^ 

CO 

CO 

LO 

1—1 

rH 

crH 

I-H 

1-H 

CM 

CM 

4- 

1 

+ 

1 

1 

1 

1 

1 

1 

1 

! 

+ 

1 

1 

1 

1 

-+• 

4- 

•r— 

Q 

d) 

p“ 

r—  a 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

rO  >>i — *>— 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

c o)  (d  .c 

• 

o 

. 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

S-  > +J  <u 

ro 

CO 

CM 

CM 

LO 

o 

CO 

00 

o 

1-H 

LO 

CO 

CO 

CO 

OJ  s-  o > 

o 

O 

cn 

CM 

cn 

1—1 

LO 

LO 

LO 

CO 

cn 

CM 

+j  3 1— 

1^ 

CM 

CO 

CM 

CO 

CM 

CM 

CO 

CO 

CO 

'=d" 

CO 

CO 

CO 

CO 

X 40  r— 

UJ  «— 

fO 

^ 

10 

Q. 

-D  1—  •<- 

<U  fC  >i  s- 

o 

O 

O 

o 

O 

o 

O 

o 

o 

O 

o 

O 

o 

o 

O 

o 

4->  C QJ  +-> 

o 

O 

O 

o 

O 

o 

O 

o 

o 

O 

o 

O 

o 

o 

o 

o 

to  S-  > 

o 

o 

o 

o 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

* 

3 O)  s_  o 

CT> 

(T> 

o 

o 

cr> 

cr> 

cyi 

o 

cr> 

CO 

CM 

•d" 

CO 

ID 

o 

00 

3 +J 

CVJ 

O 

tn 

CO 

1—1 

CO 

LO 

LO 

o 

CO 

CO 

LO 

X3  C 40  X 

<rH 

ro 

0— 1 

1—1 

CM 

CM 

CO 

’cj- 

CM 

CM 

1-H 

«cC  ' OJ 

! 

fO  >) 

CT) 

O 

1^ 

CM 

CM 

o 

LO 

CO 

cn 

CO 

CO 

cn 

00 

1-H 

C O)  1— 

LO 

CO 

cr> 

<T> 

CO 

CD 

LO 

LO 

cn 

cn 

LO 

LO 

LO 

1-H 

S-  > fO 

* 

O 

o 

a 

a 

a 

a 

a 

a 

a 

e 

a 

a 

a 

a 

O)  S-  +J 

UD 

CO 

«d- 

'=d- 

1— J 

CO 

CD 

o 

LO 

CD 

CO 

CO 

LD 

+j  ZS  O 

cn 

CTi 

CM 

»— ) 

o 

o 

CO 

O 

■!d- 

CO 

CO 

00 

CO 

CO 

C 40  1— 

CM 

il-H 

. — 1 

1—1 

1—1 

I-H 

CM 

co 

1-H 

1-H 

fO  >).X  •!— 

o 

O 

o 

o 

o 

o 

o 

o 

o 

O 

o 

o 

o 

o 

o 

o 

C <D  O X 

o 

O 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

S-  > 3 <0 

o 

® 

• 

o 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

a 

OJ  S-  S-  t— 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

o 

4J  3 1— 

CVJ 

CM 

CO 

CM 

CO 

CO 

CM 

CO 

LO 

CM 

CM 

CM 

1-H 

t-H 

C 40  + 

1 — 1 

r— 

<a 

I cn 

O 

CM 

CM 

1^ 

o 

LO 

co 

cn 

CO 

CO 

cn 

00 

1 — 1 

c:  O)  o 

CO 

CT> 

<Ti 

«!d- 

CD 

CO 

LO 

LO 

cn 

cn 

LO 

LO 

LO 

1-H 

S-  > +J 

e 

o 

O 

a 

e 

a 

a 

a 

o 

a 

a 

a 

a 

o 

a 

o 

0)  S-  3 

CO 

CO 

«!d- 

1 1 

'd- 

00 

CD 

o 

LO 

CD 

CO 

CD 

CO 

+J  3 c 

CO 

cr> 

Ca. 

LO 

o 

o 

CO 

cn 

'd* 

1-H 

CD 

CM 

CM 

C 40 

CM 

1—1 

1—1 

rH 

CM 

I-H 

1—1 

t— 1 

O 

(T^ 

CM 

CO 

LO 

CO 

00 

cn 

O 

1-H 

CM 

s- 

00 

a> 

. — 1 

f—H 

7—1 

i-H 

1 — 1 

.—1 

v-^ 

r-H 

CM 

CM 

CM 

3 

1 

1 

1 

1 

1 

1 

1 

1 

s 

t 

1 

1 

1 

1 

1 

1 

O 

CD 

r>. 

00 

cr> 

o 

7—1 

CM 

CO 

■vt- 

LD 

CD 

r-- 

00 

cn 

o 

r-H 

3: 

1—1 

1—1 

1— t 

1—1 

1-H 

1^ 

1— J 

1-H 

1-H 

1-H 

CM 

CM 

VII-23 


TOTAL  1763.32  440.00  2203.32  3150.00  4871.00  -1721  - 35.30 
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l^-ZO 


2.0-2.1 


NUMBER  OF  TRIPS 


EXTERNAL  TRIPS-  INTERNAL  SURVEY 


CORDON  LINE 
ACCURACY  CHECK 


HOUR  PERIOD 


COMPARISON  WITH  OTHER  STUDIES 


Table  VII-IO  shows  a comparison  of  varioos  characteristics  from 
1965  Missoula^  1968  Great  Falls  and  the  1970- Butte  Transportation  StudieSo 

The  following  characteristics  can  be  concluded  from' this  comparison: 

* Butte  has  a high' number  of  single  person  households  resul- 
ting 1n  an  average  of  2o88  persons  per  household  which  is 
substantially  lower  than  Great  Fails  or  Missoula,  This 
fact  IS  substantiated  by  the  1970  Census  which  shows  an 
unusually  high  number  of  persons  over  60  years  of  age, 

17 0 2 percent  1n  Butte  as  compared  to  11,2  and  10,9  percent 
in  Great'  Fails' and'  Missoula  , respectively, 

* Vehicle  ownership  in  Butte  is  comparable  to  Great  Falls 
which  is  also  an  ‘industrial  city,  Missoula,  a university 
town  having' a higher- than- average  median  income  has  a 
large  number- of  multi-vehicle  households, 

* People  1n  Butte  average  a slightly  higher  number  of  trips 
per  day  than  residents  of  the  other  two  cities, 

* The  average  occupied  household  in  Butte  generates  7,88 
vehicle  trips  per  day, 

* Butte  residents' make  an  average  of  6,02  trips  per  vehicle 
each  day.  This  is  about  23  percent  higher  than  Missoula 
which  is  to  be  expected  because  of  the  higher  vehicle  own- 
ship  In  Missoula, 


VIl-25 


In  summary,  the'  Butte'  travel'  characterist1cs"as'  determined  from  the 
internal  survey  are  reasonab'ly  comparable' tO' the' other' two  studieSo 
Where  descrepencies  exist' there' Is' a' logical' explanation' for' the  differenceo 


TABLE  VI I»10 

SUMMARY  OF  TRIP  GENERATION  CHARACTERISTICS 


1965 

Missoula 
Study' ' 
Area 

1968 

Great  Falls 
Study'  '■ ' 
Area 

1970 

Bu  tte 
Study 
Area 

iTumber  of  occupied  households 

14,610 

23,354 

13,680 

Population 

46,430 

78,884 

39,433 

Tumber  of  vehicles  owned* 

25,767 

30,501 

17,905 

ilehicle  trips** 

119,924 

170,645 

107,880 

Persons  per  occupied  household 

3ol8 

3.38 

2.88 

Persons  per  vehicle 

1.80 

2.58 

2.20 

/ehicles  per  occupied  household  • 

1.76 

1.31 

1.31 

Trips  per  person 

2.58 

2.16 

2.74 

[Trips  per  occupied  household 

8.21 

7.30 

7.88 

■ 

Trips  per  vehicle 

4.65 

5.60 

6.02 

* autos  plus  pickups 

**  trips  by  area  residents  only 
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MONTANA  HIGHWAY  COMMISSION 
PLANNING  SURVEY  SECTION 
TRUCK  INTERVIEW  SHEET 
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TRAVEL  DATE. 
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PHONE 


Month/Day  of  Week. 


NUMBER  OF  TRIPS  ON  TRAVEL  DATE. 


TYPE  OF  TRUCK  (Col. 35)  (Circle  one) 

4 - pickup  or  panel  5 - other  2S  single  unit 

7 - 3D  single  unit  8 - combinations 


6 - 2D  single  unit 
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MARIO  MICONE,  Mayor 
CITY  OF  BUTTE 


Dear  Citizen; 

The  Butte  City-County  Planning  Board,  in  cooperation  with  the 
Montana  Highway  Conunission  and  the  Bureau  of  Public  Floads, 
is  in  the  process  of  preparing  a comprehensive  pain  to  guide 
the  future  development  of  roadways  in  the  Butte  area.  Your 
household  has  been  selected  on  a random  basis  for  the  purpose 
of  obtaining  current  information  on  daily  travel  within  the 
area.  What  this  will  mean  to  you,  as  a citizen,  is  a better 
community  served  by  improved  streets  and  highways. 

Sometime  between  the  hours  of  10:00  A.M.  and  9:00  P.M, , within 
two  days  after  the  date  given  below,  an  interviewer  will  contact 
you  by  telephone  or  in  person.  After  identifying  herself  she  will 
ask  you  questions  pertaining  to  travel  by  members  of  your  family 
on  that  travel  date.  Your  answers  will  be  treated  confidentially. 

Enclosed  is  a set  of  travel  log  forms.  Directions  for  their  use 
are  printed  on  the  back  of  each  form.  It  would  be  very  helpful, 
and  will  reduce  the  interview  time  required,  if  you  will  log  all 
travel  for  the  travel  date  prior  to  the  interview. 

Your  cooperation  in  furnishing  the  information  requested  by  the 
interviewer  will  be  greatly  appreciated. 

If  3/-OU  have  any  questions,  please  call  792-3093* 


Travel  Date 


Yours  very  truly, 
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WHAT  IS  THIS  wSTUDY  AL.L  ABOUT? 


The  purpose  of  this  Transportation  Study  is  to  determine  exisf.  Ing  and  future 
street  and  highway  needs  in  the  Butte  area.  To  do  this,  vehicle  trip  infomation 
is  being  gathered  in  three  ways:  (1)  by  interviewing  motorists  at  roadside  locations, 
(2)  by  interviewing  families  wiio -live  in  the  study  area, ' and  (l)  It/  interviewing  the 
owners  of  trucks  and  taxis  based  within  the  area.  The  information  obtained  from  these 
interviews  permits  careful  planning  of  streets  and  highways  to  help  meet  your  trans- 
portation needs. 

WHAT  INFORMATION  IS  DESIRED? 

In  order  for  the  vehicle  trip  information  to  be  usable,  it  m\ist  be  complete. 
Therefore,  we  need  a list  of  all  of  .the,  trips  made,  'by  each  member  .of  your  fam-ily  who 
drives  anv  vehicle  on  the  designated  travel  date.  For  each  trip  we  need  to  know: 

(l)  where  the  trip  began,  (2)  the  time  it  started,  (3)  where  the  trip  ended,  (4)  the 
time  it  ended,  and  (5)  the  number  of' persons  in  the  vehicle.  Any  trip  made  in  a 
vehicle  not  driven  by  a member  of  your  household  need  not  be  reported. 

HOW  TO  USE  YOUR.  TRAVEL  LOG. 

For  your  convenience,.  ..we  have  provided  you  with  several  travel  logs.-  It  would  be 
desirable  if  each  driver  of  your  household  would  complete  a separate  log  of  his  or  her 
trips'.  If  a sufficient  ...momber  of„travei  logs  has  not  been  enclosed;-  please  use  blank 
sheets  of  paper.  Please  do  not  mail  your  travel  logs,  but  have  them  close  by  the  tele- 
phone on  the  day  following  , the  travel  date.  Your  interviewer,  who  v/ill  call  either  by 
phone  or  in  person,  is  trained  to  record  the  desired  information  quickly. 

WHAT  IS  A TRIP? 

A trip  has  both  a starting  place  and  an  ending  place  with  no  important  stops  be- 
tween. Usually,  at  the  end  of  a trip,  either  the  driver  or  a passenger  gets  out  of  the 
vehicle.  A trip  could  end,  however,  at  a drive-in  bank,  drive-in  restaurant,  drive-in 
theatre,  a post  office  mailbox,  or  even  a service  station,  with  no  one  actually  getting 
out  of  the  vehicle.  If  a trip  is  strictly  for  pleasure,  the  farthest  point  traveled  to 
and  possibly  several  major  points  along  the  way  should  be  recorded. 


The  trips  made  by  a typical  family  on  a .normal  weekday  might  be  as  follows: 


Trin  No. 

Trin  Beaa.n  

Time  

Trin  Ended 

- ■ Time 

Number  of 
People  in 
The  'Vehicle 

1 

Home  .Address. 

. . a:. 30  A.M.- 

School  Name 

8:45  A.M. 

3 

2 

School  Name 

8:45  A.M. 

Work  Address 

«:00  A.M. 

1 

3 

Work  Address 

5:00  P.M. 

205  W.  Broadway 

5:15  P.M. 

1 

4 

205  W.  Broadway 

5:30  P.M. 

Home  Address 

5:45  P.M. 

1 

The  trips  shown  here  are  only  examples  used  to  illustrate  the  proper  use  of  the 
travel  log.  In  reality,  there  is  no  typical-  family,  and  the  number  and  purpose  of  trips 
can  vary  widely.  Our  concern  is  not  with  trips  you  would  normally  make,  but  only  with 
those  that  you  happen  to  make  o,n-the  designated  travel  day. 

Your  assistance  and  cooperation ■ are  deeply  appreciated.  If  you  have,  any' quest io.ns, 
or  if  we  can  assist  you  in  a.ny  way  with  the  travel  log,  please  call  us  at  792-3093. 


BUTTE  TRANSPORTATION  STUDY 
Telephcne  792-3093 


TO  PERSONS  WITH  UNLIS^I'ED  TEIZPHONE  NULffiERS 

We  would  appreciate  a telephone  call  from  you  on  

so  that  we  may  complete  the  interview  schedu].ed  for  your  residence.  Please  call 
anytime  during  our  mid-day  shift  of  10  a.m.  to  2 p,m.,  or  during  our  evening  shift 
of  4 p.ra.  to  B p.m. 

Your  prompt  reply  will  save  lis  the  time  and  expense  of  sending  a member 
of  our  staff  to  your  door  to  complete  the  interview.  Your  cooperation  is  appreci- 
ated and  the  intein/iew  will  be  promptly  and  efficiently  taken. 

TO  PERSONS  WORKING  NIGHT  SHIFTS 

As  our  office  and  intein/iewing  hours  are  10  a.m.  to  2 p.m.  and  4 P.m.  to 
S p.m.,  we  very  likely  will  be  calling  your  reGiaance  during  those  hours  and  dis- 
turbing your  sleep.  If  this  is  the  case,  please  give  us  a call  at  your  earliest 
convenience  ( immediately,  if  possible)  and  we  will  be  glad  to  schedule  the 
interview  for  a more  suitable  daj  or  hour.  The  Interview  for  your  residence  is 

scheduled  for  our  first  telephone  calls  on  that  date 

will  be  made  between  11  a.m.  and  noon. 
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